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need to be told with context and perspective
so people know how it affects their lives."
Journalists at the conference were also
encouraged to lessen their reliance on anec-
dotal evidence and pursue more quotes and
information from science experts. In an
attempt to bring more scientific expertise
into the process ofenvironmental reporting,
scientists working in many of the "hot"
areas ofenvironmental health were brought
to the conference to provide journalists with
briefings on these topics. Researchers
Theodora Colborn, senior scientist at the
World Wildlife Fund, Inc., Earl Gray ofthe
EPA's Health Effects Research Laboratory,
and Stephen Safe, professor oftoxicology at
Texas A&M University, presented a semi-
nar on the role of environmental estrogens
and endocrine disruptors on reproductive
health of humans and animals. A panel
including Robert Alvarez, deputy assistant
secretary for national security and environ-
mental restoration of the Department of
Energy, and Arthur C. Upton, clinical pro-
fessor of pathology and radiology at the
University of New Mexico School of
Medicine, explored issues surrounding
human health and exposure to radiation.
Other sessions discussed topics such as bio-
diversity, a potential ban on chlorine, and
media coverage ofpopulation issues.
EPA Administrator
Carol Browner and Sec-
retary of Energy Hazel
O'Leary were among the
government representa-
tives to address the con-
ference. Commenting on
her agency's unsuccessful
attempt to have Con-
gress pass reforms of the
Safe Drinking Water Act
and Superfund, Browner
said, "What we've run
into is gridlock and
obstructionism that is
truly unprecedented."
Actor and environmen-
talist Robert Redford,
who hosted part of the
conference at his resort
in Sundance, expressed
similar frustration with
Congress for failing to
enact environmental leg-
islation. "[The environ-
ment] is continuously
abused for short-term
and even spurious gain,"
said Redford. "It makes
me sick actually." Red-
ford encouraged journal-
ists to continue to focus
citizens' attention on en-
vironmental and health
issues.
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ER Gene Disruption Is a
Knockout
In the last year scientists have developed a
new tool for research on the effects ofestro-
gen that is a real knockout . . . literally.
Researchers have been able to knock out the
estrogen receptor gene in mice to disrupt the
expression ofestrogen receptor protein in the
hopes that experiments on these animals will
yield new insights into development, fertility,
and the effects ofestrogenic drugs and envi-
ronmental chemicals on the body.
Estrogens bind to the estrogen receptor
protein to activate a variety of physiological
responses including tissue differentiation,
growth, protein synthesis, and hormone
Motley crew. C57black founder mice
genesy(middle), prodc one micethtaee-
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secretion. In 1990, re-
searchers in the Labor-
atory of Reproductive
and Developmental Tox-
icology at the NIEHS
and the Department of
Pathology at the Uni-
versity ofNorth Carolina
at Chapel Hill were able
to successfully produce a
strain of transgenic mice
(called ERKO for estro-
gen receptor knockout)
that are homozygous for
disrupted function of the
estrogen receptor. The
researchers made two
important discoveries
from this exercise: first,
crosses of heterozygous
strains produced even sex
ratios of homozygous
ER-negative mice, indi-
cating that sex determina-
tion is not influenced by
the absence ofa function-
al estrogen receptor, and
second, this absence is
not necessarily lethal,
although the animals are
infertile.
Scientists are excited
about the possibilities of
using this animal model
to study the role ofestro-
gen in a variety ofdiseases and health effects
on humans. Said Kenneth Korach, chief of
the receptor biology section of the NIEHS
lab, "There is a question of estrogen's exact
role and mode ofaction related to osteoporo-
sis and cardiovascular disease. These ERKO
mice should be a useful experimental model
for answering the question ofwhether estro-
gen plays adirect role."
Because ERKO adult female mice have
undeveloped mammary glands, Korach is
attempting to cross mice with an increased
incidence of mammary cancer with ERKO
mice to test whether the estrogen receptor is
necessary for development of breast cancer.
Studies ofthe reproductive organs offemale
and male ERKO mice may provide informa-
tion on infertility. Female ERKO mice have
dysfunctional ovaries and may be useful for
studying the effects of estrogen therapy.
Studies ofmale ERKO mice, who appear to
have normal male accessory sex organs but
produce less than 10% as much sperm as
normal mice, may be helpful in evaluating
the role of the estrogen receptor in male
reproduction.
Future studies in which ERKO mice are
exposed to environmental estrogenic chemi-
cals and hormonally active drugs such as
tamoxifen and diethystilbestrol may help sci-
entists understand whether these chemicals
operate through the estrogen receptor signal-
ing pathway to cause reproductive tract and
other target tissue cancers in humans.
According to Korach, creation of these ani-
mals and the observation ofnonlethality led
colleagues at the University of Cincinnati
Medical School to the clinical identification
of the first human patient with an estrogen
receptor gene mutation. Said Korach, "Be-
cause both males and females are infertile
due to loss of function mutations of the
estrogen receptor, it brings up the possibility
ofwhether human infertility mayhave a sim-
ilar mutational basis. We are currently
attempting to evaluate some ofthese cases."
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